4. Geologist Dave LePain collecting a sandstone sample to be to be analyzed for its oil and gas reservoir potential . 
introduction
The Alaska Division of Geological & Geophysical Surveys (DGGS) and Alaska Division of Oil and Gas (DOG), in collaboration with the U.S. Geological Survey (USGS) performed reconnaissance field studies for ten days in late June 2011, in the Susitna basin, directly north of Cook Inlet, south-central Alaska ( fig. 1 ). The purpose of our investigation was to reconnoiter outcrops in the basin and along its periphery to gather new information towards understanding the basin formation history and stratigraphy. This reconnaissance data represents the first step toward better understanding the basin's hydrocarbon potential, a key component of DGGS's multi-year InState Gas Program. This program is focused on collecting baseline geologic information from potential frontier gas basins to encourage new exploration to help, in part, reduce the high cost of energy in rural Alaska. Our work represents the first season of this three-year project. Preliminary results from year two, a companion project within the Nenana and Tanana basins in interior Alaska, are described by Wartes and others (2013) . DGGS plans to return to the Susitna basin for follow-up fieldwork during the third and final year of the program.
The motivation for developing a better understanding of the Susitna basin stems from the recognition that the Susitna basin shares similar age coal-bearing strata with the adjacent, petroliferous Cook Inlet forearc basin (Barnes, 1966; Reed and Nelson, 1980) and with exhumed strata in the Matanuska Valley forearc basin (Trop and others, 2003) (figs. 1 and 2). Cook Inlet basin has eight producing oil fields, more than 25 producing gas fields, and likely contains many additional undiscovered oil and gas accumulations (LePain and others, in press). Most of the Cook Inlet gas is of microbial origin and apparently was sourced from abundant coalbeds of primarily Miocene age in the Tyonek, Beluga, and Sterling Formations (Claypool and others, 1980; Magoon, 1994) . If the biogenic gas model for Cook Inlet is applicable to the Susitna basin, then the latter may be a viable source for Alaska Railbelt and rural energy needs.
This brief overview report summarizes the reconnaissance field data collected in the Susitna basin during the first summer of the program. As the data are developed, this report will be followed by interpretive technical reports addressing the stratigraphy, reservoir quality, coal quality and gas potential, hydrocarbon seal integrity, subsurface structure, and uplift history of the basin and sub-basin margins.
GeoloGic SettinG
The Susitna basin is a broad lowland (~13,000 km2) bordered by the Alaska Range on the west and north and the Talkeetna Mountains on the east. On the south, the Susitna basin is separated from the Beluga and Cook Inlet basins by the Castle Mountain fault ( fig. 1 ). The Susitna basin can be subdivided into two sub-basins, the Susitna and Yentna depocenters, which occur on either side of a southwest-trending basement high that crops out in the Yenlo Hills and consists of Cretaceous metasedimentary rocks ( fig. 1 ). The Susitna depocenter is southeast of the basement high, deepens toward the southwest, and contains at least 3-4 km of siliciclastic sedimentary fill (Hackett, 1977; Ehm, 1983; Kirschner, 1988; Meyer, 2005) . The Yentna depocenter (Hackett, 1977) , also known as the Peters Hills basin (Haeussler, 2008; Haeussler and others, 2008) , is northwest of the basement high and is smaller and probably not as thick as the Susitna depocenter (Meyer, 2005) .
The general lack of bedrock exposures and subsurface data has resulted in poor understanding of the stratigraphy and structure of the Susitna basin. Few exposures of Cenozoic sedimentary rocks exist in the Susitna lowlands, and basin-controlling structures are often covered or poorly expressed. The oldest Cenozoic strata mapped at the surface are of Miocene age (Barnes, 1966; Reed and Nelson, 1980) . Only 12 exploratory wells have been drilled in the Susitna basin, and half of these are concentrated in a small area near Houston on the extreme southeastern margin of the basin. Wilson and others, 2009) (Meyer, 2005) , whereas the Susitna and Yentna depocenters are shaded off-white (adapted from Meyer, 2005 (Hackett, 1977) , Hayes Glacier fault (Solie and Layer, 1993) , Pass Creek fault (Capps, 1913; Barnes, 1966; Reed and Nelson, 1980) , and Broad Pass fault (Haeussler, 2008; Haeussler and others, 2008 Trop and others, 2003) . Cenozoic strata in the Susitna basin are thought to be genetically related to coal-bearing rocks in the forearc basin to the south and southeast (Merritt, 1986) despite their separation by the Castle Mountain fault ( fig. 1) , a major structural element since latest Cretaceous and Paleocene time (Grantz, 1966; Trop and others, 2003) . The sparse available geologic exposures and data mean that little is known about the geologic history of the Susitna basin and its relationship to the much larger and better studied Cook Inlet basin. For example, the timing and cause of initial subsidence in the Susitna basin are uncertain because the age of the oldest basin fill is unknown. Trop and Ridgway (2007) suggested that the oldest strata in the Susitna basin may be Paleocene in age, whereas Meyer and Boggess (2003) implied that the oldest basin fill may be of Oligocene age or younger. The lack of geologic information makes it difficult to evaluate the assertions of previous authors (Merritt, 1986; Rouse and Houseknecht, 2012) that the Susitna basin is a northern continuation of the Cook Inlet basin.
We note that the region of subsidence defining the Susitna basin partially cuts across the early Cenozoic magmatic arc ( fig. 1) . Therefore, if the Cook Inlet and Susitna basins are contemporaneous (Paleocene and younger), then the Susitna basin did not initiate in a forearc position and required a different mechanism for subsidence early in its history. An additional complication is that the Susitna and Cook Inlet basins are on opposing blocks of the Castle Mountain fault, which is an active, regional-scale, right-lateral strike-slip and up-to-the-north fault (Grantz, 1966;  fig. 1 ). The slip history of the Castle Mountain fault is incompletely understood but may have been underway by Late Cretaceous or Paleocene time (Grantz, 1966; Trop and others 2003) , prior to the development of the Cook Inlet and Susitna basins. Thus, a genetic relationship between the Susitna and Cook basins has not been determined.
Preliminary reSultS, PendinG analySeS, and future work
Reconnaissance fieldwork led by DGGS in 2011 focused on resolving the uncertainties related to the timing and mode of Susitna basin development, as well as developing a better understanding of the stratigraphic architecture and depositional setting of the basin fill where exposed at the surface. The rare exposures of Cenozoic strata in the Susitna basin are found around the basin periphery and along creek incisions. Our initial stratigraphic studies in 2011 (red stars in fig. 1 ) focused on Cenozoic outcrops along Contact Creek ( fig. 3 ), Lake Creek (figs. 4 and 5), Spruce Creek, Big Creek, and Bunco Creek. Outcrops at these localities were mainly composed of fluvial trough cross-stratified sandstone, siltstone, and conglomerate. Reservoir quality and hydrocarbon seal capacity samples were collected from measured sections at each location to determine the reservoir potential of the strata. Thirtytwo palynological and 12 detrital zircon (DZ) analyses from six measured stratigraphic sections at these sites will help to constrain depositional ages and provide new insights into sediment provenance.
Based on interpretations of regional gravity data by Hackett (1977) and Meyer (2005) , and preliminary examination of proprietary seismic data during this study, the Susitna depocenter thickens southwestward toward an inferred fault (the Beluga Mountain fault of Hackett, 1977;  fig. 1 ). Displacement along this inferred fault may partly control sediment accommodation in the basin, and has been interpreted variously as either a southwestdipping reverse fault (Saltus, and others, 2012; Hackett, 1977) or a northeast-dipping normal fault (Kirschner, 1988) . Therefore, determining its existence and structural style is critical to developing a model for subsidence of the Susitna basin. A reconnaissance traverse up a deeply incised drainage that crosses the northeast topographic front of Beluga Mountain through Quaternary cover and into volcaniclastic and metavolcanic rocks believed to be Cretaceous in age did not reveal a fault contact. Additional attempts to locate probable basin-bounding faults in this area will be undertaken during the final year of the In-State Gas Program.
Forty-five apatite fission-track (AFT) and (U-Th)/He (AHe) samples from surrounding Mesozoic and Cenozoic bedrock exposures ( fig. 1 ) are currently being analyzed to ascertain their low-temperature cooling histories. These data will help constrain when and how quickly basin margin sediment sources were eroded and exhumed. Analyses of eight detrital AFT samples from Cenozoic basin fill tied to measured stratigraphic sections, nine DZ samples from Mesozoic source terranes, and six DZ and detrital AFT samples from modern river sands will help link sediment source areas to sinks ( fig. 1) .
Future field studies in the Susitna basin during year three of the In-State Gas Program will continue to focus on examining discontinuous exposures of Cenozoic stratigraphy and structures mapped along the western periphery of the basin by Barnes (1966) and Reed and Nelson (1980) . The goal will be to better understand the rapid lateral changes in sedimentary facies parallel to the basin margin (deduced from Reed and Nelson, 1980) , and the structural controls on basin subsidence. This knowledge will enable us to better predict the distribution of reservoir and seal lithologies in the subsurface, as well as the potential for structural and stratigraphic gas traps. Additionally, DGGS has permission to publish two proprietary seismic lines oriented orthogonally to each other that image the deepest region of the basin. Our field geologic and stratigraphic data will be combined with interpretations regarding structural controls on basin subsidence from these seismic lines and proprietary well information to ultimately develop a stratigraphic and structural model for the Susitna basin to better assess its potential as a conventional gas province, though we recognize the challenges of working from such a sparse and widely scattered set of outcrop and subsurface data. We will collect a suite of coal samples for laboratory analyses to determine their potential as primary fuel sources, and coal cleat data to better understand the capacity of the coalbeds to produce and store methane gas. fig. 1 
Summary
The collaborative reconnaissance field studies in the Susitna basin by DGGS, DOG, and USGS described in this report provide new outcrop-based stratigraphic data of Cenozoic basin-fill deposits within and along the margin of the Susitna basin. Analyses of bedrock and basin-fill samples are in progress and expected to provide information useful for assessing reservoir and hydrocarbon seal quality, sediment provenance, and source terrane cooling histories. Our new data will be combined with existing seismic data and used to better understand the basin formation history and stratigraphy of the Susitna basin. These data will be made available to the public in a series of subsequent interpretive reports and raw data files focused on disseminating new geologic data related to the basin's hydrocarbon potential. referenceS cited
